CONTEXT AND OBJECTIVE: The Nonarthritic Hip Score (NAHS) is a clinical evaluation questionnaire that was developed in the English language to evaluate hip function in young and physically active patients. 
INTRODUCTION
Studies that evaluate outcomes from clinical or surgical treatments within orthopedics have become more frequent and the emphasis on patients' opinions has increased. [1] [2] [3] The most frequently used instruments for hip disease that have been translated into the Portuguese language are the Algofunctional Lequesne Index, Western Ontario and McMasters Universities
Arthritis Index (WOMAC) and the Harris Hip Score. [4] [5] [6] These instruments are used for patients with moderate to severe hip osteoarthritis (OA) or for post-traumatic hip disorders with significant physical limitations. There are questionnaires that evaluate the functional capacity of patients with high physical demands: the Lower Extremity Functional Scale (LEFS), the Modified Harris Hip Score, the Nonarthritic Hip Score (NAHS) and the Hip Outcome Score. [7] [8] [9] [10] However, with increasing numbers of cases of hip disorders among young and physically active patients, and improvements in diagnostic methods, the need for an instrument that evaluates quality of life in this population has increased.
Our hypothesis was that patients with nearly normal range of motion and pain specifically related to physical activities would require a more specific and sensitive instrument to detect and evaluate functional changes. The NAHS is a simple, short and self-administered questionnaire. It has 20 questions divided into four domains:
pain, function, mechanical symptoms and physical activity level.
OBJECTIVE
The aims of this study were to translate the NAHS through crosscultural adaptation to Brazilian culture and to test the validity and reproducibility of the Brazilian Portuguese version of the NAHS.
METHODS

Type of study
This was a cohort study using data obtained between 2008 and 2010.
Translation and cross-cultural adaptation procedures
This study was approved by the ethics committee of our Institution and all the subjects provided written informed consent. The translation was approved by Christian P. Christensen, the first author of the NAHS. 9 To translate and adapt the instrument, the guidelines suggested by Guillemin et al. and revised by
Beaton et al. were followed. 11, 12 The process comprised five steps:
translation, back translation, review by a committee, pretesting and final translation.
Two independent translators, who were orthopedic surgeons with experience of hip surgery and were aware of the objectives of the translation, did the initial translation from English into Portuguese. After both initial translations (T1 and T2) had been produced, a combined version (T1,2) was made, based on the two initial translations. This version was then back translated into English by two independent sworn translators (BT1 and BT2) who were not aware of the objective of the translation. A multidisciplinary committee then compared these versions with the original text and a consensus version in Brazilian Portuguese was created (TC1). The option "non-applicable" was added to all questions in the TC1 version.
The TC1 version (pretest) was completed by 10 patients with hip pain and by 20 asymptomatic adults (10 male and 10 female; 10 had had fewer than four years of education and 10 had had postgraduate education). Subjects were excluded from the pretest if they had: (a) visual or cognitive disturbances that did not allow them to read the questionnaire; (b) severe hip limitation characterized by decreased range of motion (less than 10 º of internal rotation at 90 º hip flexion).
During the translation reviews, questions that had been answered as "non-applicable" were reassessed regarding semantic, idiomatic, cultural and conceptual equivalencies. Conceptual and cultural equivalencies relating to evaluations on physical activities that were not understood by more than 90% of the patients were reevaluated and reworked until they were well understood.
During this phase, the TC1 application maintained the conceptual characteristics of the original questionnaire and the objective was to evaluate errors and deviations made during the translation. When there were no more situations that were not part of daily activities, or questions or terms that were not well understood, the TC1 was considered to be the final translation of the questionnaire, without the "non-applicable" option.
Patients and testing
A consecutive sample of 64 patients with hip injuries and diseases completed the Brazilian Portuguese version of the NAHS and also the Lequesne and WOMAC questionnaires. The patients answered these questionnaires in physicians' waiting rooms. All the patients completed the study protocol without any loss.
Reproducibility
We measured the reliability of the questionnaire scores using internal consistency and the test-retest method across repeated administration. To calculate test-retest reliability, all the patients were asked to complete the NAHS-Brazil 48 hours after the first assessment. To minimize the risk of short-term clinical change, no treatment was provided during this period. Agreement was assessed using graphical representations of the measurement error variance between the test and retest answers.
Validity
Validity is the extent to which a score means what it is supposed to mean, i.e. whether it has the intended interpretation.
validity was evaluated through two concepts: construct and content.
The construct validity of the NAHS-Brazil was evaluated by correlating it with the Brazilian versions of the Lequesne and WOMAC questionnaires. The content validity was tested through the distribution and occurrences of floor and ceiling effects. The floor effect occurs when the minimum possible value is achieved, while the ceiling effect occurs when the maximum possible score is achieved.
Statistical analysis
Construct validity was tested using Pearson's correlation coefficient. Internal consistency was calculated using Cronbach's alpha. This technique was based on the number of items on a scale and the homogeneity of the items. The intraclass correlation coefficient (ICC) was calculated to assess the test-retest reliability. Paired t tests were used to compare and determine statistically significant differences between the first and second assessments.
The level of agreement of the test-retest consistency was assessed by plotting Bland-Altman curves. This analysis quantifies agreement through constructing limits of agreement. These statistical limits are calculated by using the mean and standard deviation (SD) of the differences. 14, 15 The statistical analysis was performed using GraphPad Prism, version 5.00 for Windows (GraphPad Software, USA) and Epi-Info version 3.5.2 (CDC, USA).
RESULTS
The translation and cross-cultural adaptation was performed based on the original NAHS. The NAHS-Brazil, produced following the cross-cultural adaptation (pretesting), is shown in the appendix.
The Brazilian version of WOMAC was used for the 10 questions that refer to pain and function that originate from WOMAC. 5 The four questions on mechanical symptoms did not undergo any changes. Four questions on physical activity were modified to better fit Brazilian realities. In the original question on sports with high physical demands, "football" refers to American football, but this was changed to "futebol", meaning soccer, since this sport is more prevalent in Brazil. Two questions referring to household chores were also modified. In one of the questions, "lifting firewood" was changed to "house cleaning and hand-washing your clothes", since these are more frequent chores among the Brazilian population. In the other question, "vacuuming and doing laundry" was changed to "doing laundry with a washing machine". All the changes were approved by the committee and were easily understood in the pretest.
In the final testing, the questionnaires in the final testing are presented in Table 2 .
Test-retest reliability and agreement
The intraclass correlation coefficient was 0.837 (P < 0.001) and the confidence interval (95% CI) ranged from 0.732 to 0.901.
The paired t test did not demonstrate any statistically significant (Figure 1) .
Internal consistency
Cronbach's alpha was 0.944 in relation to the NAHS-Brazil total score. Cronbach's alpha showed values of 0.878, 0.869, 0.920 and 0.901 in relation to the NAHS-Brazil pain, mechanical symptom, function and physical activity domains, respectively. Even with exclusion of each item, the values remained similar to the analysis with all items together ( Table 3) .
Validity
The NAHS-Brazil showed high correlations with Lequesne (r = 0.7343) and WOMAC (r = 0.9073; P < 0.0001) (Figures 2 and 3) .
Ceiling effects occurred with the WOMAC and Lequesne questionnaires ( Table 2 ). The NAHS-Brazil showed good content validity; no floor or ceiling effects occurred (Figure 4) . WOMAC. [16] [17] [18] Nonetheless, these questionnaires focus on hip pain and function among elderly people with osteoarthritis. 19 In our study, we chose to exclude patients with severe functional limitation and those with moderate or severe osteoarthritis.
DISCUSSION
On this basis, our sample had a low average age (40.9 years old), in relation to other validation studies on questionnaires for hip assessment. In the validation of the Lequesne questionnaire, the patients' average age was 67 years, and 66% of the patients had moderate or severe osteoarthrosis. 4 In the validation of the WOMAC questionnaire, the average age was 65 years, and patients with severe osteoarthritis or functional classification IV, according to the criteria of the American College of Rheumatology, were excluded. 5, 20 Use of these instruments among patients with great range of motion and pain specifically related to physical activities is lim- The NAHS is a clinical evaluation questionnaire that was developed to evaluate hip function among young and physically active patients. The NAHS, as well as the majority of the questionnaires evaluating quality of life, was created in the English language. Because of this, these instruments must be translated and cross-culturally adapted in such a way that the semantic, idiomatic, cultural and conceptual equivalencies are maintained. [22] [23] [24] In this study, some terms were modified, since they did not fit in with Brazilian culture. These were exchanged for other terms that are habitually used in this country, while still maintaining the idea of the effort involved in the activity.
Some authors have taken the view that active participation by the interviewer is required because of the low educational level of the Brazilian population. 25, 26 However, in translating and validating the NAHS-Brazil, we strictly followed the proposal of the original questionnaire, i.e. a self-administered format, without active participation by the interviewer.
The ICC evaluates the intra and inter-observer reproducibility. It is considered to be excellent when greater than 0.75. 27 The questionnaire showed excellent reproducibility The content validity of questionnaires is assessed by means of the distribution and occurrence of floor and ceiling effects.
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The NAHS-Brazil showed good content validity; no floor or ceiling effect was observed, i.e. none of the questionnaires presented a score of zero, and none of them showed effects relating to maximum possible score effects. We saw in our study that ceiling effects existed in the Lequesne and WOMAC questionnaires. This result indicates that the content of the NAHS-Brazil seems to be more appropriate for hip evaluations in the population studied.
The NAHS-Brazil is a reliable and validated tool that can be used in clinical practice to evaluate patients with hip pain without osteoarthritis before and after treatment. It can be used with the objective of greater accuracy of discrimination of the clinical hip condition of relatively young patients with little joint degeneration.
The limitations of this study were that the WOMAC questionnaire was used for comparison purposes, given that it shares some questions with the NAHS questionnaire; and that there was no generic questionnaire for comparisons. Another limitation was the need for active participation in questionnaire application by the researcher, among patients with low educational levels.
And finally, it has to be considered that the questionnaire should be further evaluated with regard to application among individuals in older age groups than the group studied here. 
